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Key indicators: single-crystal X-ray study; T = 120 K; mean o-(C-C) = 0.005 A; 
R factor = 0.031; wR factor = 0.058; data-to-parameter ratio = 16.8. 



The asymmetric unit of the title compound, [PdCl- 
(C9Hi2NSe)(Ci8Hi5P)], contains two independent molecules. 
In both cases, the Pd^"^ cations are coordinated by the Se and N 
atoms of the chelating bidentate 2-[(dimethylamino)methyl]- 
benzeneselenolate ligand. The chloride ligand lies trans to 
selenium and the triphenylphosphane ligand is trans to 
nitrogen. The Pd— Se bond lengths in the two independent 
coordination environments of Pd are 2.3801 (4) and 
2.3852 (4) A, the Pd-P bond lengths are 2.2562 (8) and 
2.2471 (8) A, the Pd-N bond lengths are 2.172 (2) and 
2.158 (2) A, and the Pd-Cl bond lengths are 2.3816 (8) and 
2.3801 (8) A. The square-planar coordination around one 
Pd^^ cation is less distorted than that around the other. 



Related literature 

For the related structure of a palladium complex with an 
iodide ligand, see: Chakraborty et al. (2011). For examples of 
mononuclear platinum complexes, see: Hannu et al. (2000); 
Hannu-Kuure et al. (2003fl). For mononuclear palladium 
complexes, see: Risto et al. (2007). For di- and polynuclear 
palladium complexes, see: Hannu-Kuure et al. (20036, 2004); 
Wagner et al. (2005). 




Experimental 

Crystal data 

[PdCl(C,Hi2NSe)(Ci8Hi5P)] 
M, = 617.28 
Triclinic, PI 
a = 13.3528 (3) A 
b = 15.0683 (4) A 
c = 15.0721 (3) A 
a = 78.857 (1)° 
= 66.385 (1)° 



Data collection 

Bruker-Nonius KappaCCD 

diffractometer 
Absorption correction: multi-scan 

{SADABS in SHELXTL: Shel- 

drick, 2008) 

r„i„ = 0.796, r„„ = 0.832 



Refinement 

R[F^ > 2a(F^)] = 0.031 

wR(F^) = 0.058 

5 = 0.99 

9759 reflections 



y = 63.820 (1)° 

V = 2493.06 (10) A' 

Z = 4 

Mo Ka radiation 
jU = 2.39 mm^' 
r = 120 K 

0.10 X 0.10 X 0.08 mm 



36674 measured reflections 
9759 independent reflections 
7312 reflections with / > 2a(I) 
Ri^. = 0.044 



581 parameters 

H-atom parameters constrained 
Ap„„ = 0.65 e A"' 
Ap„i„ = -0.40 e A"' 



Data collection: COLLECT (Bruker, 2008); cell refinement: 
DENZO-SMN (Otwinowski & Minor, 1997); data reduction: 
DENZO-SMN; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 
2006); software used to prepare material for publication: WinGX 
(Farrugia, 2012). 

Financial support from the Jenni and Antti Wihuri Foun- 
dation (EMT) and the Academy of Finland is gratefully 
acknowledged. 

Supporting information for tfiis paper is available from the lUCr 
electronic archives (Reference: NK2221). 
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Chlorido{2-[(dimethylamino)methyl]benzeneselenolato-/(:^N,Se}(triphenyl- 
phosphane-ArP)palladium(l I) 

Esther M. Takaluoma, Raija Oilunkaniemi and Risto S. Laitinen 
1 . Comment 

The ligand exchange reactions of [MCl2(PPh3)2] {M= Pd, Pt) by organoselenolates afford mononuclear metal complexes 
in the case of platinum, (see for instance, Hannu et al, 2000, Hannu-Kuure et al, 2003a), but in case of palladium 
dinuclear or complexes of even higher nuclearity are generally obtained, as exemplified by Hannu-Kuure et al. (2003Z;, 
2004) and Wagner et al. (2005). Mononuclear palladium complexes can be obtained by using chelating phosphines such 
as l,2-bis(diphenylphosphino)ethane (Risto et al, 2007). Organoselenolates containing additional donor atoms can also 
form stable monomeric palladium complexes. We are interested in the use of the monomeric palladium chalcogenolato 
complexes as building blocks for the systematic construction of polynuclear metal complexes. 

[PdX(C9Hi2NSe)(Ci8Hi5P)] (X= Br, 1) has recently been prepared by the oxidative addition of [2-(7V;A/^dimethylamino)- 
methyljphenylselenenylbromide or -iodide to [(Ph3P)4Pd] by Chakraborty et al. (2011). They also reported the crystal 
structure of [Pdl(C9Hi2NSe)(Ci8Hi5P)]. In this work, the title compound, [PdCl(C<,Hi2NSe)(Ci8Hi5P)], was formed by the 
ligand exchange reaction of [PdCl2(PPh3)2] and lithium [2-(A',7V-dimethylamino)methyl]benzeneselenolate. The ^'Se NMR 
spectrum showed, in addition to the chemical shift of the title compound at 258 p.p.m., also a resonance at 422 p.p.m.. It 
is possible that the selenolate has been oxidized during the reaction and formed a diselenide, the chemical shift of which 
has also been reported by Chakraborty et al. (2011). 

The asymmetric unit of the title compound contains two discrete complexes. Both Pd atoms show a distorted square- 
planar coordination. The bidentate [2-(A'^A^-dimethylamino)methyl]benzeneselenolato chelating ligand is bonded to the 
metal center via selenium and nitrogen donor atoms. The chlorido ligand lies trans to selenium and the triphenyl- 
phosphine ligand trans to nitrogen. While the P — Pd — CI and CI — Pd — angles in both independent complexes in the 
asymmetric unit are almost identical (PI— Pdl— Cll 86.56 (3)°, P2— Pd2— C12 86.75 (3)° and CU— Pdl— Nl 
90.80 (7)°, C12— Pd2— N2 90.79 (7)°), the differences are more prominent in the case of the P— Pd— Se and Se— Pd— N 
angles (PI— Pdl— Sel 90.14 (2)°, P2— Pd2— Se2 88.69 (2)° and Sel— Pdl— Nl 92.62 (6)°, Se2— Pd2— N2 94.53 (7)°). 
The sum of the bond angles around Pdl is 360.12° and aroimd Pd2 360.76°. However, the computation of the least- 
squares planes of the square-planar coordination environments involving Pdl and Pd2 indicates that in both cases the 
atoms deviate from planarity. The distortion is more prominent for Pd2 than for Pdl. 

The bond lengths and angles around the Pd atoms are shown in Table 1. The Pdl — Sel bond length is 2.3801 (4) A and 
Pd2— Se2 2.3852 (4) A. They are consistent with the Pd— Se bond (2.4218 (3) A, 295 (2) K) in the iodido analogue 
(Chakraborty et al, 2011). The Pd— N bond lengths are 2.172 (2) A and 2.158 (2) A, the Pd— CI are lengths 2.3816 (8) A 
and 2.3801 (8) A, and the Pd— P lengths are 2.2562 (8) A and 2.2471 (8) A. The Pd— N and Pd— P lengths in the iodido 
complex are 2.1958 (18) A and 2.2429 (5) A, respectively (Chakraborty et al, 2011). 
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2. Experimental 

Freshly prepared diethyl ether solution of lithium[2-(A/,A'^dimethylamino)methyl]benzeneselenolate (2 ml; 0.089 
mmol/ml) was added to [PdCl2(PPh3)2] (0.05 1 g, 0.073 mmol) in 4 ml of THF in an 10 mm NMR tube under an argon 
atmosphere. The solution immediately turned red and the ^'P and '^Se NMR spectra were recorded. Slow evaporation of 
the solution gave a small crop of red crystals of [PdCl(C9Hi2NSe)(Ci8Hi5P)]. NMR data of the title compound: ^^Se NMR 
258 p.p.m., 3ip NMR 32.2 p.p.m.. 

3. Refinement 

H atoms were positioned geometrically and refmed using a riding model with C — H = 0.95 A and with C/iso(H) =1.2 
UeqiC) and 0.98 A and [/iso(H) = 1.2 (7eq(C) for the aryl and methyl H atoms, respectively. 



Figure 1 

The molecular structure of the title compound indicating the numbering of the atoms. The thermal ellipsoids have been 
drawn at 50% probability. The hydrogen atoms have been omitted for clarity. 

Chlorido{2-[(dimethylamino)methyl]benzeneselenolato-/i:^iV,Se}(triphenylphosphane-/i:P)palladium(ll) 




C135 



C134 



C15 



C14 



Crystal data 



[PdCl(C9H,2NSe)(Ci8Hi5P)] 

M, = 617.28 

Triclinic, PI 

Hall symbol: -P 1 

fl= 13.3528 (3) A 

Z>= 15.0683 (4) A 

c= 15.0721 (3) A 

a = 78.857 (1)° 

yS = 66.385 (1)° 

y = 63.820 (1)° 

F= 2493.06 (10) A^ 



Z = 4 

P(000) = 1232 

Z),= 1.645 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7312 reflections 



61= 1.5-26.0° 

ju = 2.39 mm"' 

T= 120 K 

Block, red 

0.1 X 0.1 X 0.08 mm 



Data collection 



Bruker-Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 



Graphite monochromator 

(p scans, and co scans with k offsets 
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Absorption correction: multi-scan 

(SADABS in SHELXTL; Sheldrick, 2008) 
7U = 0.796,7^ = 0.832 
36674 measured reflections 
9759 independent reflections 
73 12 reflections with / > 2(j{I) 

Refinement 

Refinement on P- 

Least-squares matrix: full 

i?[P>2c7(i^)] = 0.031 

wR{F^) = 0.058 

5=0.99 

9759 reflections 

581 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



i?in, = 0.044 

^max = 26.0°, ^min = 1.5° 

/ = -18^18 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= l/Ki^o2) + (0.025 1P)2] 

where P = (i^o^ + 2F/)/3 

(A/(7)n^= 0.001 

Apmax = 0.65 e A"' 
Ap™„ = -0.40e A-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > a^F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




Cll 


0.1449 (3) 


0.2371 (2) 


0.5732 (2) 


0.0164 (7) 


C12 


0.2527 (3) 


0.2295 (2) 


0.4999 (2) 


0.0164 (7) 


C13 


0.3578 (3) 


0.1528 (2) 


0.5048 (2) 


0.0220 (8) 


H13 


0.4318 


0.1468 


0.4548 


0.026* 


C14 


0.3564 (3) 


0.0852 (3) 


0.5809 (3) 


0.0280 (9) 


H14 


0.4292 


0.0346 


0.5846 


0.034* 


C15 


0.2487 (3) 


0.0916(3) 


0.6518(2) 


0.0270 (8) 


H15 


0.2471 


0.0441 


0.7034 


0.032* 


C16 


0.1434 (3) 


0.1667 (3) 


0.6478 (2) 


0.0235 (8) 


H16 


0.0694 


0.1703 


0.6963 


0.028* 


C17 


0.2546 (3) 


0.3041 (2) 


0.4188 (2) 


0.0179 (7) 


H17A 


0.3387 


0.2939 


0.3802 


0.022* 


H17B 


0.2127 


0.3710 


0.4464 


0.022* 


C18 


0.2621 (3) 


0.2010 (2) 


0.3097 (2) 


0.0229 (8) 


H18A 


0.2318 


0.1997 


0.2608 


0.034* 


H18B 


0.2498 


0.1514 


0.3605 


0.034* 


H18C 


0.3477 


0.1863 


0.2792 


0.034* 


C19 


0.2155 (3) 


0.3743 (3) 


0.2741 (2) 


0.0270 (9) 


H19A 


0.3012 


0.3583 


0.2413 


0.040* 


H19B 


0.1753 


0.4402 


0.3019 


0.040* 
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XJ1 c\/^ 


U.iozU 


0.3 /33 


O.zz /3 


A Ayl A* 
0.040^ 


C21 


0.9319 (3) 


0.2784 (2) 


A AA A d /ON 

-0.0904 (2) 


A A 1 C O /T\ 

0.0158 (7) 


C22 


0.9714 (3) 


0.2729 (2) 


A A1 C7 

-0.0157 (2) 


A A1 £i£. /T\ 

0.0166 (7) 


C23 


1.0138 (3) 


0.3420 (3) 


A A1 /l'^ /0\ 

-0.0142 (2) 


A A*^ 1 H /0\ 

0.0216 (8) 


Hz3 




Anno 


A An/I 
0.03 /4 


0.0z6^ 


C24 


1.0201 (3) 


0.4135 (3) 


A C\0 /' A 

-0.0864 (2) 


A A'l'lC /0\ 

0.0225 (8) 


H24 


i.ODoy 


A A CA1 

0.4591 


A AOC3 

—0.0853 


A AT7* 
0.02/* 


C25 


0.9815 (3) 


A /I 1 O O /I \ 

0.4183 (3) 


-0.1603 (2) 


A A'^OC /0\ 

0.0235 (8) 


TT^ C 


0.9867 


0.4669 


A O 1 AC 

-0.2105 


A A'l O A 

0.0z8^ 




0.93jj (3j 


0.3^z5 (zj 


A 1 1 O /TN 

— O.lolz (zj 


A ATAO /0\ 

0.0z03 (8) 


H26 


A AA^O 

0.9058 


A O COC 

0.3585 


A 1 AT 

-0.2107 


A A'^ A ^ 

0.024* 


C27 


A ATT7 /ON 

0.9727 (3) 


A 1 A1 1 /O \ 

0.1921 (3) 


A ACAA /'^\ 

0.0590 (2) 


A r\'~\f\A /ON 

0.0204 (8) 


H27A 


1 A 1 

1.0165 


A 1 AT /I 

0.1934 


A AAO 1 

0.0981 


A A'l /I A 

0.0z4^ 


Hz /B 


1.01 /O 


A 1 '^OA 

O.lzoO 


A AOCO 

0.0258 


A A1/I * 

0.0z4^ 


C28 


A OT^A /IN 

0.8720 (3) 


A 1 1 C O /T \ 

0.1153 (3) 


A 1 ATT /'0\ 

0.1977 (2) 


A AO OA /1A\ 

0.0330 (10) 


H28A 


0.9178 


0.1220 


0.2313 


A ACArf: 

0.050* 


T on 


A A 1 T A 

0.9170 


A AC 1 

0.0521 


A 1 /I O 

0.1643 


A ACAA 

0.050* 




A TACA 

0.7950 


All 

0.1173 


A ^ /I C A 

0.2450 


A ACAA 

0.050* 


C29 


A no A £ /ON 

0.7846 (3) 


A "OAT A /ON 

0.2930 (3) 


A 1 TT'^ /'*>\ 

0.1772 (2) 


A AOA1 /AN 

0.0301 (9) 


H29A 


0.7102 


A AO O 

0,2933 


A "O "O TO 

0.2278 


0.045* 


Hzyu 


0. /6ol 


A ■I /I TC 

0.34 /D 


A 1 OA A 

0.1309 


A A/1 C* 

0.045^ 


H29C 


0.8334 


A 1 A1 1 

0.3011 


0.2067 


A A /I CA 

0.045* 


cm 


A O O O C /TN 

-0.2885 (3) 


A /I T T7 /-ON 

0.4327 (2) 


A CAT C /0\ 

0.5935 (2) 


A A 1 /I ^ /TN 

0.0146 (7) 


C112 


A OTCA /0\ 

-0.3750 (3) 


A C'OA'^ /"OX 

0.5292 (2) 


A y'ACO /"OX 

0.6058 (2) 


A A 1 A-O /ON 

0.0192 (8) 


XJ1 1 

Hllz 


—0.3854 


0.5696 


A CCAT 

0.550/ 


A A'^'l * 

0.023* 


C113 


A /l/l/'/l /T\ 

-0.4464 (3) 


A C/'/'A /T\ 

0.5669 (3) 


A /'ATA /'^\ 

0.6979 (2) 


A AOOO /ON 

0.0233 (8) 


T T 1 1 ^ 

Mil j 


A C AC A 

—0.5050 


A O A 

0.6330 


A T A C O 

0.7053 


A AO O A 

0.0z8^ 


Cil4 


A A1 '^O /ON 

-0.4328 (3) 


A CAAT /OX 

0.5097 (3) 


A TTTA /OX 

0.7779 (2) 


A AO O O /ON 

0.0238 (8) 


XJ1 1 A 

H114 


— 0.4olo 


A CI/:; 1 


A O/IAO 

0.8408 


A A'*)A* 

0.029 


/"'lie 

L115 


f\ 1 A /TN 

-0.3473 (3) 


A /1 1 1 z:; /T \ 

0.4126 (3) 


A TZTTO /'^\ 

0.7673 (2) 


A AO 1 A /0\ 

0.0219 (8) 


H115 


-0.3381 


0.3726 


A OTl A 

0.8230 


A AO ZT A 

0.026* 


Clio 


— O.Z /5 / (3) 


0.3 /45 (z) 


0.6/58 (2) 


A A 1 A 1 
0.0191 (/) 


TT1 1 ^ 

Hllo 


—0.2174 


A AO 

0.3082 


A ^£.00 

0.6688 


A AT5 iA 

0.023* 


Clzl 


A T5 C C /TN 

-0.2355 (3) 


A OOA-O /OX 

O.zoOz (z) 


0.4760 (z) 


A A 1 /I T /TN 

0.0147 (7) 


C122 


A 1 ,1 A'^ /O \ 

-0.1492 (3) 


A 1 OTA /'^\ 

0.1870 (2) 


A /I /I A \ 

0.4420 (2) 


A A 1 T /I /T\ 

0.0174 (7) 


XJ1 


— O.Oo/l 


A 1 TCO 

0.1 /DO 


0.4 loO 


A A'*) 1 * 

0.021* 


C123 


A 1 O 1 A /TN 

-0.1819 (3) 


A 1 1 AO 

0.1108 (2) 


A A A ZC\ /'^\ 

0.4459 (2) 


0.0222 (8) 


H123 


A 1 C 

— 0.1zz5 


A A/I 

0.0472 


A /I 'I O 1 

0.4z31 


0.027* 


C124 


-0.3016 (3) 


0.1273 (3) 


0.4829 (2) 


A AO/"A /0\ 

0.0260 (8) 


Hlz4 


A I^AI 

— 0.3z43 


A ATO 

0.0/53 


0.4846 


A A^ 1 * 

0.031* 


CiZD 


— U.jooz (3) 


A O 1 A A /"^ \ 

U.2190 \i) 


0.51 /5 (2J 


0.0260 (8) 


H125 


A /I T A'l 

-0.4702 


0.2301 


0.5431 


A AO 1 

0.031* 


Clzo 


—0.3553 (3j 


0.2948 \i) 


A d /I 0 /"OA 

0.5148 \l) 


A AOAA 

0.0200 (8) 


H126 


-0.4150 


0.3576 


0.5396 


0.024* 


C131 


-0.2533 (3) 


0.4777 (2) 


0.3930 (2) 


0.0143 (7) 


C132 


-0.2229 (3) 


0.5584 (2) 


0.3751 (2) 


0.0178 (7) 


H132 


-0.1716 


0.5601 


0.4032 


0.021* 


C133 


-0.2671 (3) 


0.6358 (3) 


0.3165(2) 


0.0222 (8) 


H133 


-0.2480 


0.6917 


0.3057 


0.027* 
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C134 


-0.3391 (3) 


A /TIT? /TN 

0.6323 (3) 


A OTO H /ON 

0.2736 (2) 


A AOOO /ON 

0.0228 (8) 


T T 11-1 

HI 34 


— U.iooo 


A /COCJ 

0.05j3 


A OOOiC 

0.2326 


A AOT* 

0.02/^ 




— U.3o/o (3) 


O.jjzo (3j 


A OOAA /'0\ 

0.2599 yl) 


A AO /I 1 /0\ 

0.0241 (8) 


TT1 O C 

H135 


-0.4171 


A C Cf\A 

0.5504 


A O C AO 

0.2598 


A AOA* 

0.029* 


Clio 


— U.izie (3) 


A An An 
0.4/4/ (I) 


A '2CAA /'0\ 

0.3500 (2J 


A A 1 OzC {n\ 

0.0186 (/) 


H136 


-0.3467 


0.4198 


A O ^ 1 /( 

0.3614 


A AO O sfc 

0.022* 




U. /i40 (3J 


0.08D9 (Z) 


A 1 O 1 A /''>\ 
— O.lZiO (Z) 


A A 1 /I £ /'7\ 

0.0146 (/) 


C212 


A TO 1 O \ 

0.7818 (3) 


A A 1 /I T /O \ 

-0.0143 (2) 


A 1 O O /' /0\ 

-0.1386 (2) 


A A 1 A C /ON 

0.0195 (8) 


tiZlZ 


U. /5 / 1 


A A^OO 


— U.Uo J / 


A AOI * 


C213 


A O /I ^ A \ 

0.8420 (3) 


-0.0487 (3) 


A O O O O /0\ 

-0.2323 (2) 


A AO 1 *) /o\ 

0.0213 (8) 


Hzii 




All HA 

—0.11 /4 


A ^AIZ 

— 0.z43d 


0.026* 


C214 


A 0 1 O /I /O \ 

0.8334 (3) 


A A 1 /1 \ 

0.0167 (3) 


A OAAT /0\ 

-0.3097 (2) 


A AOAO /ON 

0.0203 (8) 


rlzi4 


U.6 /4o 


— O.OOo/ 


A in A 1 
—0.3 /4i 


A AO /I* 




U. /040 (3) 


All /C'l 

0.1163 (3) 


—0.2930 (2) 


0.0229 (8) 


H215 


0.7576 


0.1612 


-0.3461 


0.028* 


Czio 


U. /Ujo (3J 


A 1 C 1 /I /0\ 

0.1514 (z) 


A 1 AA1 /ON 

—0.1993 (2) 


A A 1 AO /ON 

0.0198 (8) 


Hzlo 


A ^ C A"? 

0.6593 


A T1A1 

0.2202 


A 1 OO ^ 

-0.1886 


A AO A ie. 

0.024^ 




0.5UDZ (3) 


0.23/1 (2) 


A AA1 1 /1\ 

0.0011 (2) 


A A1 /CC (n\ 

0.0165 (/) 


C222 


0.4255 (3) 


0.2250 (3) 


-0.0284 (2) 


f\ r\i~\ o /ON 

0.0236 (8) 


Hzzz 


c\ A A on 
U.44zy 


A 1 /COA 

0.1 o20 


A A/1 O 1 

— 0,0481 


A AOO* 

0.028^ 


C223 


0.3209 (3) 


0.3047 (3) 


A AOAA /ON 

—0.0290 (2) 


A AO AC /AN 

0.0295 (9) 


Hzz3 


O.zoDO 


0.2950 


— 0.04o4 


A A'^ ^* 

0.035^ 


C224 


A '^ATO /IN 

0.2978 (3) 


A OA /'A /O \ 

0.3969 (3) 


A f\f\ A C /ON 

-0.0045 (2) 


A AOOO /IAN 

0.0337 (10) 


Hzz4 


0.zz6 / 


A /I C 1 z; 

0.4516 


A AAzn 

—0.0062 


A A/1A* 
0.040^ 


CZZD 


0.3 / / i (3) 


A /I 1 A£ 

0.4106 (3) 


0.02Z / (Z) 


A A"! 1 "J /'A\ 

0.0313 (9) 


H225 


0.3611 


0.4745 


A AT AO 

0.0392 


A AO O ^ 

0.038* 


C22o 


A y1 OAT /I \ 

0.4803 (3) 


A O O A /I /0\ 

0.3304 (2) 


A AO C C /ON 

0.0255 (2) 


A AOOO /ON 

0.0227 (8) 


H22o 


A AO 

0.5348 


A O O f\£^ 

0.3396 


A A /I /I C 

0.0445 


A AOO* 

0.027* 


Cz31 


0.0093 \5) 


0.030Z (z) 


O.OoOo \2.) 


A A1 zti fn\ 
0.0130 (/) 


C232 


0.7025 (3) 


A f\ A n /o\ 

-0.0437 (2) 


A 1 AO 1 /ON 

0.1021 (2) 


A AO 1 O /ON 

0.0212 (8) 


Hziz 


0. /ozz 


A A/l O O 

—0.0456 


0.0694 


A AO Z * 

0.025^ 


C233 


A Z'OAA /ON 

0.6809 (3) 


A 1 1 /I o /o \ 

-0.1148 (3) 


A 1 £1C\ A /ON 

0.1694 (2) 


A AO A A /ON 

0.0249 (8) 


rLZ33 


A HA 

0. /454 


A 1 'TAA 

—0.1 /uo 


A 1 0 1 /I 

0.1ol4 


A AIA* 

0.030 


C234 


A C f A C /I \ 

0.5645 (3) 


A 1 AC O /O \ 

-0.1058 (3) 


A O 1 AO /ON 

0.2197 (2) 


A AO CO /ON 

0.0258 (8) 


Hz34 


A C /I OO 


A 1 CO C 

—0.1535 


A O/COO 

0.2682 


A AO 1 * 

0.031^ 


L-ZiD 


0.4 /zi \5) 


—0.02 /9 \j) 


0.1993 \L) 


A AO /I/; iQ\ 

0.024O (8) 


Hz3d 


A 1 AO /I 

0.39z4 


A AOOO 

—0.0222 


A o 1 n 
0.233 / 


A AOA* 

0.029^ 


C236 


A A A1 O /T \ 

0.4932 (3) 


A A /I O C /0\ 

0.0425 (2) 


A 1 OA /I /ON 

0.1294 (2) 


A A 1 AC /ON 

0.0195 (7) 


H236 


A y1 O OT 

0.4287 


A AACA 

0.0950 


A 1 1 /I C 

0.1145 


A AOO * 

0.023* 


Nl 


0.19/O (z) 


A OAAAyl /I A^ 

0.30004 (19) 


0.35255 (1 /) 


A A1 ylO /'/C\ 
0.014/ (6) 


Nz 


A O C 1 C 

O.ojIj \l) 


A 1 c\nn /ON 
0.19/ / (2) 


A 1 O ^A 1 /I ON 

0.12601 (18) 


A A1 A A //CN 

0.0190 (6) 


T> 1 
PI 


A 1 ATT? {n\ 

-0.19223 (7) 


A OOAAC /zr\ 

0.38005 (6) 


A /lOOOO //TN 

0.47282 (6) 


A A100A /I ON 

0.01370 (18) 


rz 


0.64330 (/) 


A 1AZA 

0.13434 (6) 


A AA1 CA 

0.00130 (6) 


AA1yl/^z; /^10\ 

0.01466 (io) 




w.wwH- 1 J yi J 




W.Z,UZ,H-0 ^^J 1 




C12 


0.59361 (7) 


0.18539 (6) 


0.21434 (5) 


0.02087 (19) 


Sel 


-0.00116(3) 


0.34635 (3) 


0.57421 (2) 


0.02091 (9) 


Se2 


0.87847 (3) 


0.18355 (3) 


-0.10148(2) 


0.02016 (8) 


Pdl 


0.00710 (2) 


0.335783 (18) 


0.415702(17) 


0.01296 (6) 


Pd2 


0.74755 (2) 


0.175273 (18) 


0.060536 (17) 


0.01408 (6) 
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Atomic displacement parameters (A^) 



















jja 


Cll 


0.0159(17) 


0.0198 (19) 


0.0172(17) 


-0.0060 


(15) 


-0.0080 


(15) 


-0.0068 (15) 


C12 


0.0178 (17) 


0.0214(19) 


0.0167(17) 


-0.0086 


(15) 


-0.0094 


(15) 


-0.0062 (15) 


C13 


0.0183 (18) 


0.025 (2) 


0.0248 (19) 


-0.0054 


(16) 


-0.0098 


(16) 


-0.0074(16) 


C14 


0.028 (2) 


0.024 (2) 


0.032 (2) 


-0.0002 


(17) 


-0.0180 


(18) 


-0.0084 (17) 


C15 


0.041 (2) 


0.024 (2) 


0.0214(19) 


-0.0131 


(18) 


-0.0179 


(18) 


0.0029 (16) 


C16 


0.0261 (19) 


0.031 (2) 


0.0172(18) 


-0.0149 


(17) 


-0.0081 


(16) 


0.0001 (16) 


C17 


0.0152(17) 


0.024 (2) 


0.0187(18) 


-0.0103 


(15) 


-0.0035 


(15) 


-0.0076 (15) 


C18 


0.0153 (17) 


0.029 (2) 


0.0243 (19) 


-0.0041 


(16) 


-0.0086 


(15) 


-0.0100 (16) 


C19 


0.029 (2) 


0.039 (2) 


0.0212(19) 


-0.0238 


(18) 


-0.0107 


(17) 


0.0099 (17) 


C21 


0.0094 (15) 


0.0208 (19) 


0.0161 (17) 


-0.0059 


(14) 


-0.0022 


(14) 


-0.0038 (14) 


C22 


0.0100 (16) 


0.0215 (19) 


0.0143 (17) 


-0.0027 


(14) 


-0.0033 


(14) 


-0.0033 (14) 


C23 


0.0132(17) 


0.037 (2) 


0.0186(18) 


-0.0087 


(16) 


-0.0074 


(15) 


-0.0080 (16) 


C24 


0.0144(17) 


0.027 (2) 


0.027 (2) 


-0.0096 


(16) 


-0.0025 


(16) 


-0.0098 (17) 


C25 


0.0199 (18) 


0.025 (2) 


0.0208 (19) 


-0.0079 


(16) 


-0.0051 


(16) 


0.0003 (16) 


C26 


0.0179 (17) 


0.029 (2) 


0.0146(18) 


-0.0093 


(16) 


-0.0062 


(15) 


-0.0006(15) 


C27 


0.0108(16) 


0.032 (2) 


0.0183 (18) 


-0.0068 


(15) 


-0.0058 


(14) 


-0.0038 (16) 


C28 


0.0223 (19) 


0.060 (3) 


0.024 (2) 


-0.0245 


(19) 


-0.0142 


(17) 


0.0173 (19) 


C29 


0.0189(18) 


0.048 (3) 


0.029 (2) 


-0.0178 


(18) 


-0.0016 


(17) 


-0.0186 (19) 


cm 


0.0108 (16) 


0.0181 (18) 


0.0164(17) 


-0.0092 


(14) 


-0.0012 


(14) 


-0.0036 (14) 


C112 


0.0151 (17) 


0.022 (2) 


0.0256(19) 


-0.0114 


(15) 


-0.0066 


(15) 


-0.0017(16) 


C113 


0.0178(18) 


0.0162 (19) 


0.034 (2) 


-0.0076 


(15) 


-0.0020 


(16) 


-0.0110(16) 


C114 


0.0224 (19) 


0.030 (2) 


0.0216(19) 


-0.0173 


(17) 


0.0020 (] 


6) 


-0.0126 (17) 


C115 


0.0247 (19) 


0.033 (2) 


0.0164(18) 


-0.0208 


(17) 


-0.0053 


(16) 


0.0008 (16) 


C116 


0.0172(17) 


0.0212(19) 


0.0223 (19) 


-0.0103 


(15) 


-0.0070 


(15) 


-0.0018(15) 


C121 


0.0197(17) 


0.0166(18) 


0.0119(16) 


-0.0098 


(15) 


-0.0096 


(14) 


0.0059 (14) 


C122 


0.0180(17) 


0.0203 (19) 


0.0133 (17) 


-0.0078 


(15) 


-0.0051 


(14) 


0.0002 (14) 


C123 


0.032 (2) 


0.0174(19) 


0.0165 (18) 


-0.0094 


(16) 


-0.0065 


(16) 


-0.0049 (15) 


C124 


0.040 (2) 


0.027 (2) 


0.024 (2) 


-0.0241 


(19) 


-0.0130 


(18) 


0.0017(17) 


C125 


0.0245 (19) 


0.034 (2) 


0.027 (2) 


-0.0195 


(18) 


-0.0089 


(17) 


0.0005 (17) 


C126 


0.0179(18) 


0.022 (2) 


0.0199(18) 


-0.0068 


(15) 


-0.0077 


(15) 


-0.0010 (15) 


C131 


0.0114(16) 


0.0131 (18) 


0.0130(17) 


-0.0006 


(14) 


-0.0032 


(14) 


-0.0021 (14) 


C132 


0.0174(17) 


0.022 (2) 


0.0151 (17) 


-0.0086 


(15) 


-0.0070 


(15) 


0.0010(15) 


C133 


0.0261 (19) 


0.022 (2) 


0.0163 (18) 


-0.0127 


(16) 


-0.0025 


(16) 


0.0008 (15) 


C134 


0.0246(19) 


0.023 (2) 


0.0169(18) 


-0.0066 


(16) 


-0.0093 


(16) 


0.0031 (15) 


C135 


0.0249 (19) 


0.030 (2) 


0.0226 (19) 


-0.0097 


(17) 


-0.0154 


(16) 


0.0010(16) 


C136 


0.0152(17) 


0.0168(19) 


0.0234 (19) 


-0.0069 


(14) 


-0.0051 


(15) 


-0.0025 (15) 


C211 


0.0117 (16) 


0.0195 (19) 


0.0138 (17) 


-0.0085 


(14) 


-0.0026 


(14) 


-0.0016(14) 


C212 


0.0176(17) 


0.022 (2) 


0.0196(18) 


-0.0043 


(15) 


-0.0106 


(15) 


-0.0026 (15) 


C213 


0.0172(17) 


0.021 (2) 


0.027 (2) 


-0.0041 


(15) 


-0.0100 


(16) 


-0.0070 (16) 


C214 


0.0158 (17) 


0.031 (2) 


0.0145 (18) 


-0.0111 


:i6) 


-0.0020 


(15) 


-0.0059 (16) 


C215 


0.0257 (19) 


0.028 (2) 


0.0177(18) 


-0.0148 


(17) 


-0.0067 


(16) 


0.0006(16) 


C216 


0.0216(18) 


0.0163 (19) 


0.0206 (19) 


-0.0078 


(15) 


-0.0054 


(15) 


-0.0026(15) 


C221 


0.0169(17) 


0.0217(19) 


0.0079 (16) 


-0.0065 


(15) 


-0.0038 


(14) 


0.0014 (14) 


C222 


0.0185(18) 


0.032 (2) 


0.0182(18) 


-0.0051 


(16) 


-0.0064 


(15) 


-0.0085 (16) 


C223 


0.0161 (18) 


0.048 (3) 


0.021 (2) 


-0.0057 


(18) 


-0.0103 


(16) 


-0.0032 (18) 


C224 


0.025 (2) 


0.038 (3) 


0.019 (2) 


0.0052 (] 


8) 


-0.0094 


(17) 


-0.0032 (18) 


C225 


0.037 (2) 


0.025 (2) 


0.020 (2) 


-0.0004 


(18) 


-0.0109 


(18) 


-0.0052 (17) 
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r\ AO /I /I /I 0\ 
U.UZ44 (ly) 


n r\o^ /'o^ 
U.UZj (Z) 


A A 1 nn /I o\ 


A AAO/I /I /:\ 

— U.UUo4 (lo) 


A AAQ/1 /I /:\ 

— U.UUo4 (lo) 


A AAA/T /I /r\ 

— U.UUUo (lo) 




A AO A/1 / 1 0\ 

U.UZU4 (loj 


A A1 /CO /I 0\ 

U.Uioo (lo) 


AA111 / 1 /Z\ 

U.Uiii (io) 


A A AAA /I C\ 

— u.uuyu (ld) 


A AA/I / 1 y1 \ 

— U.UU4o (14) 


A AAO 1 / i A\ 

— U.UUZ3 (14) 




n A 1 0*7 / 1 0\ 


A AOQ /0\ 

U.UZo (Z) 


A Al ZT/r / 1 0\ 

U.Uioo (lo) 


A Al AO / 1 

— U.UI UZ (Id) 


— U.UUol (Ij) 


A AAAO / 1 ^\ 

— U.UUUZ (lo) 


/"'OH 


U.UJl (ZJ 


A AOO /0\ 

U.UzJ (Z) 


AAIAI /1A\ 

u.uiyi (lyj 


— U.UUoo (1 /) 


A A1 f\1 /I '1\ 

U.U1U3 (1 /) 


— U.UUZ/ (lo) 


Cz34 


A Aon /o\ 

u.ujy (z) 


A AO 1 /0\ 

U.Uzl (z) 


A Al A/C /'I A\ 

U.Uiyo {ly) 


A A 1 iCI /I 0\ 

— U.Ulol (lo) 


A AAO 1 /'I n\ 

—U.UUol (1 /) 


A AAAO /I /C\ 

U.UUUo (lo) 




A AO^C /'0\ 

O.Uzo (z) 


A AO O /0\ 

O.OjZ {Z) 


A AO AO / 1 A\ 

kj.uZkjq {ly) 


A Al OO /l 0\ 

—U.Uioo (lo) 


A AA 1 A /I /C\ 

— u.uuiy (lo) 


— U.UUOJ (1 /) 


Cz3o 


A AOnn /"I 0\ 

u.uzuy (lo) 


A AOrtA /"I 

u.uzuu (ly) 


A AOHA /I 0\ 

U.UZUU (io) 


A AAOC /"I C\ 

— U.UUoD (ID) 


— U.UU fZ (Id) 


A AACO /I C\ 

— U.UUjZ (O) 


JNl 


0.U144 (14) 


A A 1 A/C /" 1 C\ 
U.UIVO (ID) 


AAIOC 
O.OlZJ (14) 


A AAAT /I 0\ 
— U.UUy / (IZ) 


A A A -1 O / 1 1 \ 

— U.UU4Z (11) 


A AAAC / 1 0\ 

U.UUUj (IZ) 


JNz 


A A 1 ni A\ 


A AO OQ /■ 1 o^ 

U.UZoo (,1 /j 


AAI/IO 

U.U14Z (14) 


AA110 
— U.UI IZ (13) 


A AA/TA / 1 0^ 

— U.UUoV (IZ) 


A AAA1 /I 0\ 

U.UUUl (13) 


T> 1 

ri 


O.UIZ / (4) 


A A 1 /I 1 /C\ 

U.Ui43 (D) 


U.U 14o (4) 


A AACO i A\ 

— U.UUjj (4) 


A AA AO //I \ 

— U.UU4o (4) 


A AA \ { A\ 

— U.UU lo (4) 


rz 


A Ai o zr //|\ 

U.Uiio (4) 


A Al /T/r /c\ 

U.Uioo (p) 


A Al OT /A\ 

U.UI 3 / (4) 


A AAC3 /A\ 

— U.UUj3 (4) 


A AAC 1 /^A\ 

— U.UUM (4) 


A AA1 C f A\ 

— U.UU lo (4) 




0 01 87 (d\ 

W.W 1 O / ^^T- f 




VJ.U 1 Jt- It- f 


—0 0089 fd^ 

yj .\j\J<jZ. y-T 1 


—0 007^ 


—0 0099 (X\ 


C12 


0.0169 (4) 


0.0301 (5) 


0.0160 (4) 


-0.0119(4) 


-0.0004 (3) 


-0.0076 (4) 


Sel 


0.01454 (17) 


0.0306 (2) 


0.01433 (18) 


-0.00349 (15) 


-0.00578 (14) 


-0.00631 (15) 


Se2 


0.02192(18) 


0.0287 (2) 


0.01329 (17) 


-0.01509 (16) 


-0.00248 (15) 


-0.00404(15) 


Pdl 


0.01155 (12) 


0.01608 (14) 


0.01212 (13) 


-0.00552 (10) 


-0.00456 (10) 


-0.00157 (10) 


Pd2 


0.01134(12) 


0.01862 (15) 


0.01210(13) 


-0.00543 (11) 


-0.00354(10) 


-0.00296 (10) 



Geometric parameters (A, °) 


Cll— C16 


1.390(4) 


C123— C124 


1.384 (5) 


Cll— C12 


1.391 (4) 


CI 23— HI 23 


0.9500 


Cll— Sel 


1.915 (3) 


C124— C125 


1.380 (5) 


C12— C13 


1.388 (4) 


C124— H124 


0.9500 


C12— C17 


1.493 (4) 


CI 25— CI 26 


1.382 (4) 


C13— C14 


1.380 (5) 


C125— H125 


0.9500 


C13— H13 


0.9500 


C126— H126 


0.9500 


C14— C15 


1.381 (5) 


C131— C136 


1.384(4) 


C14— H14 


0.9500 


C131— C132 


1.391 (4) 


C15— C16 


1.377 (5) 


C131— PI 


1.822 (3) 


C15— H15 


0.9500 


CI 32— CI 33 


1.379 (4) 


C16— H16 


0.9500 


C132— H132 


0.9500 


C17— Nl 


1.501 (4) 


C133— C134 


1.380 (4) 


C17— H17A 


0.9900 


C133— H133 


0.9500 


C17— H17B 


0.9900 


C134— C135 


1.366 (5) 


C18— Nl 


1.476(4) 


C134— H134 


0.9500 


C18— H18A 


0.9800 


C135— C136 


1.388 (4) 


C18— H18B 


0.9800 


C135— H135 


0.9500 


C18— H18C 


0.9800 


C136— H136 


0.9500 


C19— Nl 


1.485 (4) 


C211— C212 


1.387 (4) 


C19— H19A 


0.9800 


C211— C216 


1.392 (4) 


C19— H19B 


0.9800 


C211— P2 


1.831 (3) 


C19— H19C 


0.9800 


C212— C213 


1.385 (4) 


C21— C26 


1.395 (4) 


C212— H212 


0.9500 


C21— C22 


1.398 (4) 


C213— C214 


1.381 (4) 


C21— Se2 


1.914(3) 


C213— H213 


0.9500 


C22— C23 


1.394(4) 


C214— C215 


1.379 (5) 


C22— C27 


1.489 (4) 


C214— H214 


0.9500 


C23— C24 


1.380 (5) 


C215— C216 


1.387 (4) 


C23— H23 


0.9500 


C215— H215 


0.9500 
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Cz4 — Cz5 


l.Jel (4) 


C24 — H24 


0.9500 


C25 — C26 


1.378 (4) 


C25 — H25 


U.9500 


Czo — Hz 6 


0.950U 


C27 — N2 


1 C A A / /I \ 

1.500 (4) 


C27 — H27A 


A AAAA 

0.9900 


Cz7 — Hz7B 


A AAAA 


CZ5 — Nz 


1 -IOC //IN 

1.4o5 (4) 


C28 — H28A 


A A OA A 

0.9800 


C28 — H28B 


A AOAA 

0.9800 


Cz8 — Hz8C 


A AOAA 


czy — JNz 


1 /I OT //I \ 

1.4o2 (4) 


Lzy — Hz9A 


A AOAA 

0.98UU 


C29 — H29B 


A AOAA 

0.9800 


C29 — H29C 


A AOAA 

0.9800 


Cill — Cilz 


1 lAA /' A\ 

l.iVU (4) 


cm — Clio 


1 O AO / A\ 

1.398 (4) 


cm — PI 


1.837 (3) 


/—1 11/1 11-7 

Cllz — C113 


1 O OT / /I \ 

1.387 (4) 


1 TJI 1 




C113 — C114 


1.367 (5) 


C113 — H113 


0.9500 


Cil4 — CI 15 


1.392 (5) 


/-il 1 y1 TJI 1 /I 


0.9D0U 


C 11 5 — C 116 


1 TOO / /I \ 

1.383 (4) 


' 11^ TT11C 

C115 — H115 


0.9500 


C116— H116 


0.9500 


C121— C126 


1.392 (4) 


C121 — C122 


1.392 (4) 


1 '1 1 n 1 

Cizl — ^rl 


1.822 (3) 


CI 22 — CI 23 


1.383 (4) 


Ci22 — H122 




/^I'l 

Clo — Cll — C12 


1 1 A A 

119.9 (3) 


Clo — Cll — bel 


119.7 (2) 


C^l 

C12 — Cll — sel 


lzU.4 (2) 


C13 — C12 — Cll 


1 1 O A /O \ 

118.9 (3) 


/^IT /^l'^ 

C13 — C12 — C17 


121.0 (3) 


/"'IT 

Cll — C12 — C17 


1 /^A 1 /T\ 

120.1 (3) 


C14 — C13 — C12 


111 A /T \ 

121.0 (3) 


/"'IT TTIT 

C14 — C13 — H13 


1 1 A C 

119.5 


C12 — C13 — H13 


1 1 A C 

119.5 


C13 — C14— C15 


119.6 (3) 


C13— C14— H14 


120.2 


C15— C14— H14 


120.2 


C16— C15— C14 


120.2 (3) 


C16— C15— H15 


119.9 


C14— C15— H15 


119.9 



C216 — H216 


0.9500 


C221 — C226 


1 TOO / A\ 

1.383 (4) 


C221 — C222 


1.396 (4) 


C221 — P2 


1.813 (3) 


C222 — C223 


1.385 (4) 


C222 — H222 


0.9500 


C223 — C224 


1.376 (5) 


C223 — H223 


0.9500 


C224 — C225 


1 T OA / C\ 

1.380 (5) 


C224 — H224 


0.9500 


C225 — C226 


1 ooc /c\ 

1.385 (5) 


C225 — H225 


0.9500 


C226 — ^H226 


0.9500 


C231 — C236 


1.392 (4) 


C231 — C232 


1.397 (4) 


C231 — P2 


1 O 1 A \ 

1.819 (3) 


C232 — C233 


1 T T A / /I \ 

1.370 (4) 


C232 — H232 


A ACAA 

0.9500 


C233 — C234 


1.385 (5) 


C233 — H233 


0.9500 


C234 — C235 


1.372 (5) 


C234 — H234 


A A^AA 

0.9500 


C235 — C236 


1.381 (4) 


C235 — H235 


0.9500 


C236 — H236 


A ACAA 

0.950U 


Nl — Pdl 


2.172 (2) 


N2 — Pd2 


2.158 (2) 


PI— Pdl 


2.2562 (8) 


P2— Pd2 


2.2471 (8) 


Cll — Pdl 


2.3816 (8) 


C12 — ^Pd2 


nt O O A 1 /0\ 

2.3801 (8) 


CI 1 T» J 1 

Sel — ^Pdl 


'y O A1 ^ A\ 

2.3801 (4) 


Se2 — Pd2 


2.3852 (4) 


C136 — C131 — PI 


123.6 (2) 


C132 — C131 — PI 


116.8 (2) 


C133 — CI 32 — C131 


120.1 (3) 


CI 33 — CI 32 — HI 32 


120.0 


C131 — C132 — H132 


120.0 


/"'I'T^ /~<1'>;1 

C132 — C133 — C134 


1 '^A A /0\ 

120.0 (3) 


1 Tl /" lOO TTIO'7 

CI 32 — CI 33 — HI 33 


120.0 


C134 — C133 — H133 


120.0 


/~1 11^ z*^ 1 A /~i 111 

C135 — C134 — C133 


120.1 (3) 


/^ITC TTIT/I 

CI 35 — CI 34 — HI 34 


1 1 A A 

119.9 


C133— C134— H134 


119.9 


C134— C135— C136 


120.7 (3) 


C134— C135— H135 


119.7 


C136— C135— H135 


119.7 


C131— C136— C135 


119.5 (3) 
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/^1C /"'ll 

C15 — Clo — Cll 


120.3 (3) 


C131 — C136 — HI 36 


1 OA 'J 

120.3 


C15 — Clo — H16 


119.8 


C135 — C136 — H136 


120.3 


TTIZT 

Cll — Clo — ^Hlo 


119.8 


kIiYL — C211 — C216 


118.8 (3) 


C12 — C17 — Nl 


114.1 (Z) 


C212 — C211 — VI 


121.7 (2) 


C 1 2 — C 1 7 — H 1 7 A 


108.7 


C2 1 6 — C2 1 1 — Vl 


1 1 rt T /0\ 

119.3 (2) 


Nl — C17 — H17A 


108.7 


C2 1 3 — C2 1 2 — C2 1 1 


1 'I A O \ 

120.8 (3) 


C12 — C17 — H17B 


1 AO "1 

108.7 


C213 — C212 — H212 


1 1 A Z' 

119.6 


Nl — C17 — H17B 


108.7 


C211 — C212 — H212 


119.6 


TT1TA n TT1 "7 1~> 

H17A — L17 — H17B 


107.6 


Cz 1 4 — Cz 1 3 — Cz 1 z 


1 'I A rt /T \ 

120.0 (3) 


XT 1 /" < 1 o T T 1 O A 

Nl — C18 — H18A 


109.5 


C2 1 4 — C2 1 3 — H2 1 3 


120.0 


"KTI 1 O TT1 OT> 

Nl — C18 — H18B 


1 Art c 

109.5 


C2 1 2 — C2 1 3 — Yu. 1 3 


1 '^A A 

120.0 


TT 1 O A 1 O T T 1 OT> 

H18A — C18 — H18B 


109.5 


C215 — C214 — C213 


1 1 A T \ 

119.7 (3) 


XT1 /"^ 1 O TT1 0/~^ 


1 Art C 

109.5 


/~"^1c /^'ii/i Tyiiyi 

Cz 1 5 — Cz 1 4 — Hz 1 4 


1 '^A 'I 

120.2 


TT10A /~*10 TTIO/^ 

H18A — C18 — H18C 


1 Art c 

109.5 


C2 1 3 — C2 1 4 — t\l 1 4 


1 '^A 

120.2 


H18B — C18 — H18C 


109.5 


C2 1 4 — C2 1 5 — C2 1 6 


120.5 (3) 


Nl — C19 — H19A 


109.5 


C2 1 4 — C2 1 5 — H2 1 5 


119.7 


Nl — ciy — HiyB 


1 Art C 

109.5 


Cz 1 6 — Cz 1 5 — Hz 1 5 


1 1 rt "7 

119.7 


HiyA — CI 9 — HiyB 


1 Art C 

109.5 


Cz 1 5 — Cz 1 6 — Cz 1 1 


1 '^A 1 /'^\ 

120.1 (3) 


Nl — C19 — H19C 


109.5 


C2 1 5 — C2 1 6 — H2 1 6 


119.9 


HiyA — ciy — Hiyc 


1 Art C 

109.5 


r^'~\ 1 1 r^'^ 1 zT XT'! 1 n 

Czll — Czlo — Hz 16 


1 1 rt rt 

119.9 


TT1 nT> 1 n TT1 

H19B — C19 — ^HiyC 


1 AA C 

109.5 


Czzo — Czz 1 — Czzz 


1 1 O O \ 

118.8 (3) 


C26 — C2 1 — C22 


119.2 (3) 


C226 — C221 — V2 


1 1 A A 

119.9 (2) 


C26 — C21 — Se2 


118.7 (2) 


C222 — C22 1 — P2 


121.2 (3) 


Czz — Cz 1 — Sez 


Izz.l (z) 


Czz3 — Czzz — Czz 1 


120.1 (3) 


Cz J — Czz — Cz 1 


1 1 rt 1 

119,1 (3) 


CzZ3 — Czzz — Hzzz 


1 1 A A 

119.9 


e~^i~\'> /~^'*>'7 

C23 — C22 — C27 


120.4 (3) 


C22 1 — C222 — H222 


119.9 


C21 — C22 — C27 


120.5 (3) 


C224 — C223 — C222 


120.0 (3) 


Cz4 — Czi — Czz 


1 O 1 A \ 

121.0 (3) 


Czz4 — Czz3 — Hzz3 


1 -^rt A 

120.0 


Cz4 — Cz3 — Hz3 


1 1 A C 

119.5 


Czzz — Czz3 — Hzz3 


1 '^A A 

120.0 


C22 — C23 — H23 


119.5 


C223 — C224 — C225 


1 A C ZT \ 

120.5 (3) 


C23 — C24 — C25 


1 1 A T \ 

119.7 (3) 


C223 — C224 — H224 


119.7 


C23 — C24 — H24 


IzU.z 


C225 — C224 — H224 


1 1 A T 

119.7 


C25 — C24 — H24 


1 '^A O 

IzU.z 


^'^O/i ^T^c r^'^^£. 
Ly224 — C225 — C226 


1 1 A /I / A\ 

119.4 (4) 


C26 — C25 — C24 


1 A 1 /I \ 

120.1 (3) 


C224 — C225 — H225 


120.3 


Czo — Cz5 — Hz 5 


1 1 rt rt 

119.9 


Z~^T1^ Z^T^C TT^^C 

Czzo — Czz5 — Hzz5 


1 OA '5 

120.3 


Cz4 — Cz5 — Hz5 


1 1 A A 

119.9 


Czzl — Czzo — Czz5 


121.0 (3) 


Cz5 — Czo — Cz 1 


1 Ort O /'^ \ 

120.8 (3) 


Z~^'1'11 Z^T^ZT TT'l'lzT 

Czzl — Czzo — Hzzo 


1 1 A C 

119.5 


C25 — C26 — H26 


119.6 


Z~^ 'I 'I C Z^T^ z' T ^ 

C225 — C226 — H226 


119.5 


C2 1 — C26 — H26 


119.6 


/T^ o z^^ T 1 Z^ 'I O 'I 

C236 — C23 1 — C232 


118.6 (3) 


C22 — C27 — N2 


1 1 /I T /1\ 

114,7 (3) 


C236 — C23 1 — P2 


122.9 (2) 


/^TT /^OT TT^T A 

C22 — L27 — H27A 


1 AO £L 

108.6 


C232 — C23 1 — r2 


1 1 o 1 /ox 

118.1 (2) 


N2 — C27 — ^H27A 


108.6 


Z^^ *) *) ' ^ Z^^ T 1 

C233 — C232 — C23 1 


121.0 (3) 


C22 — C27 — H27B 


1 AO Z" 

108.6 


/"I'^TI Z~^'^'>'^ 

C233 — C232 — H232 


1 1 rt c 

119.5 


N2— C27— H27B 


108.6 


C231— €232— H232 


119.5 


H27A— C27— H27B 


107.6 


C232— C233— C234 


119.7 (3) 


N2— C28— H28A 


109.5 


C232— C233— H233 


120.1 


N2— C28— H28B 


109.5 


C234— C233— H233 


120.1 


H28A— C28— H28B 


109.5 


C235— C234— C233 


119.8 (3) 


N2— C28— H28C 


109.5 


C235— C234— H234 


120.1 
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TT'^0 A /~^'^0 TT'^O/^ 


109.5 


H2 8B — C2 8 — H2 8 C 


109.5 


N2 — C29 — ^H29A 


109.5 


N2 — C29 — ^H29B 


1 Art e 

109.5 


H29A — C29 — H29B 


109.5 


N2 — C29 — H29C 


109.5 


H29A — C29 — ^H29C 


1 AA e 

109.5 


H29B — C29 — H29C 


109.5 


CI 12 — cm — Clio 


118.6 (3) 


C112 — cm — PI 


111 r\ /i\ 

121.9 (2) 


Clio — cm — PI 


119.5 (2) 


1 1 '> /~i 1 1 /""I 111 

C113 — CI 12 — cm 


1 1 /\ /I \ 

120.6 (3) 


/"^ll'l TTII'l 


1 1 A T 

119.7 


/~i 111 /~1 ll'^ TTII'^ 

cm — C112 — H112 


119.7 


1 1 >l ^"1 1 1 1 1 

CI 14 — CI 13 — CI 12 


120.4 (3) 


AAA y— 1 11-^ TT110 

CI 14 — CI 13 — HI 13 


119.8 


C112 — C113 — H113 


119.8 


CI 13 — CI 14 — CI 15 


1 1 A A /I \ 

120.0 (3) 


/~1 1 1 '> /"I 11/1 TT11/I 

CI 13 — CI 14 — HI 14 


120.0 


y~i lie /~i 11/1 TT11/I 

C115 — C114 — H114 


120.0 


/"^IIZ" /~^iie /~111/( 

Clio — CI 15 — CI 14 


1 A A /I \ 

120.0 (3) 


/"IIIZ" /~*1le TTIle 

Clio — C115 — ^H115 


1 '^A A 

120.0 


y~1 1 1 A /~1 1 1 e TT1 1 e 

C114 — C115 — H115 


120.0 


lie Z"' 1 1 111 

CI 15 — Clio — cm 


1 1 A e /I \ 

120.5 (3) 


/~<11C TTII^ 

C115 — Clio — HI 16 


1 1 o o 

119.8 


cm — C116 — H116 


119.8 


1 ^ "1^1 1 

C126 — C121 — C122 


118.8 (3) 


C126 — C121 — PI 


1 1 A /' /I \ 

120.6 (2) 


1 1 T»1 

C122 — C121 — PI 


1 '^A Z" /^\ 

120.6 (2) 


C123 — C122 — C121 


1 1 r\ /' /I \ 

120.6 (3) 


C 1 23 — C 1 22 — 1 22 


119.7 


C121 — C122 — H122 


119.7 


C 1 22 — C 1 23 — C 1 24 


1 1 A O /'>\ 

119.8 (3) 


C122 — C123 — H123 


120.1 


C 1 24 — C 1 23 — H 123 


120.1 


C125 — C124 — C123 


1 1 A 1 /I \ 

120.3 (3) 


lie /" 11/1 TT11/I 

C 125 — C 1 24 — H 1 24 


119.9 


111 11/1 TT11H 

C 1 23 — C 1 24 — H 1 24 


119.9 


1 1 ,i lie y^ 11^ 

C124 — C125 — C126 


119.9 (3) 


C124— C125— H125 


120.0 


C126— C125— H125 


120.0 


lie y^ 1 1 y' /~i 111 

C125 — C126 — C121 


1 1 /\ T /I \ 

120.7 (3) 


/"'I'^e /"^i^/' TTi'^it' 

C125 — C12o — H126 


1 1 A T 

119.7 


TTIO/^ 

C12i — Clio — H126 


1 1 A T 

119.7 


C136— C131— C132 


119.6 (3) 


C16— Cll— C12— C13 


-2.1 (4) 


Sel— Cll— C12— C13 


176.0 (2) 


C16— Cll— C12— C17 


179.0 (3) 



/^1 1 1 /^1 1/1 T T1 1 yl 

C233 — C234 — H234 


120.1 


/~ii 1 /I y^i 1 e y^i 1 ^ 

CTiA — C235 — C236 


11/^ r\ /I \ 

120.9 (3) 


C234 — C23 5 — H23 5 


1 1 A ^ 

119.6 


/~*'*»'>z' /~i'^'>e Ty^ie 

C236 — C235 — ^H235 


1 1 A 

119.6 


Lz35 — Czio — Cz3 1 


1 1 A 0 /T\ 

119.8 (3) 


/^n e /"^i 1 T Til 

C235 — C236 — H236 


120.1 


C231 — C236 — H236 


1 '^A 1 

120.1 


1 O XT 1 1 A 

C18 — Nl — C19 


1 AO /' /I \ 

108.6 (3) 


CI 8 — Nl — C17 


1 AO £. 

108.6 (2) 


f ^ \ r\ XT 1 ■< 1 T 

C19 — Nl — C17 


1 A e A /I \ 

105.9 (2) 


/~1 1 O XT1 T» J 1 

C18 — ^Nl — Pdl 


1 AA OA /I 0\ 

109.80 (18) 


C19 — Nl — Pdl 


1 AT 1 /I A\ 

107.16 (19) 


1 -7 XT1 r* J 1 

C17 — Nl — Pdl 


116.46 (18) 


C29 — ^N2 — C28 


1 AA A /I \ 

109.0 (3) 


/~11/^ X T1 y^l'T 

C29 — ^N2 — C27 


108.9 (2) 


/^io XT1 /^n 

C28 — N2 — C27 


1 Ay' 1 /I \ 

106.3 (2) 


C29 — N2 — Pd2 


111 1 /"I A\ 

Ul.lZ (19) 


C28 — N2 — ^Pd2 


1 Ae A /I A\ 

105.39 (19) 


/~i n X Ti 1 1 

C27 — ^N2 — Pd2 


1 1 e '~i 0 /I o\ 

115.78 (18) 


/— ■ 111 n 1 y^ 111 

Clzl — ^Pl — C131 


1 AT T 1 / 1 /I \ 

107.71 (14) 


/"'I'^l Til /~1111 

Clzl — ^rl — Clll 


1 A1 /I /l\ 

101.72 (14) 


/"^ITI T>1 /~1111 

C131 — ^Pl — Clll 


1 A'^ z'e /I /i\ 

102.65 (14) 


/~i 111 r\ 1 7-* 1 1 

C121 — PI — Pdl 


11/1 11 /I 

114.11 (10) 


111 Til T^JI 

C131 — ^Pl — Pdl 


1 AT C A /I A\ 

107.54 (10) 


1 1 1 T» 1 n J 1 

Clll — ^rl — Fdl 


1 1 A 1 /I A\ 

121.91 (10) 


y^ 111 T\1 y^ 111 

C22 1 — P2 — C23 1 


1 f \ f\ ly' /I J\ 

109.16 (14) 


y^ 1 1 1 T»1 /^1 1 1 

C221 — P2 — C211 


1/^/1 r\ r /1 /i\ 

104.05 (14) 


f ^ 111 Til f ' 111 

C231 — P2 — C211 


1 Ae A A /I /I \ 

105.09 (14) 


C221 — VI — ^Pdz 


11'^ TI /11\ 

llz.71 (11) 


/~i 1 1 1 "r»i 11 

C231 — P2 — Pd2 


105.96 (10) 


/^1 1 1 Til T»J1 

C211 — P2 — Pd2 


1 1 A 10 /I A\ 

119.38 (10) 


Cll — Sel — ^Pdl 


1 A A e /A\ 

100.25 (9) 


f~^'^'X O^'^ TiJ'^ 

C21 — Sez — Paz 


1 A 1 A A / A\ 

101.44 (9) 


X T 1 "T* 1 1 1 

Nl — Pdl — PI 


1 T y' Id 

176.14 (7) 


XT1 r*Ji c 1 

Nl — ^Pdl — Sel 


A1 /'I 

92.62 (6) 


PI — Pdl — Sel 


A A 1 y1 /^\ 

90.14 (2) 


XT 1 TlJ 1 /^l 1 

Nl — rdl — Cll 


AA OA 

90.80 (7) 


PI — Pdl — Cll 


86.56 (3) 


CI T* J 1 1 

Sel — Pdl — Cll 


1 T e T 1 /I \ 

175.71 (2) 


N2— Pd2— P2 


173.26 (8) 


N2— Pd2— C12 


90.79 (7) 


T»1 7~» 11 y^ll 

P2 — Pd2 — C12 


a z' ^ e /I \ 

86.75 (3) 


X T1 T~» 1 1 CI 1 

N2 — Pd2 — Se2 


A /I e 1 /^\ 

94.53 (7) 


P2 — Pdi — Se2 


00 /^n 

88.69 (2) 


C12— Pd2— Se2 


171.36(2) 


C122— C121— PI— C131 


117.2(2) 


C126— C121— PI— Clll 


43.0(3) 


C122— C121— PI— cm 


-135.3 (2) 
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Sel— Cll— C12— C17 -2.9(4) 

Cll— C12— C13— C14 -0.4(5) 

C17— C12— C13— C14 178.4 (3) 

C12— C13— C14— C15 2.4(5) 

C13— C14— C15— C16 -1.8(5) 

C14— C15— C16— Cll -0.8(5) 

C12— Cll— C16— C15 2.7(5) 

Sel— Cll— C16— C15 -175.4(2) 

C13— C12— C17— Nl 113.2(3) 

Cll— C12— C17— Nl -68.0(4) 

C26— C21— C22— C23 -0.2 (5) 

Se2— C21— C22— C23 177.3 (2) 

C26— C21— C22— C27 -177.8 (3) 

Se2— C21— C22— C27 -0.2 (4) 

C21— C22— C23— C24 -1-7(5) 

C27— C22— C23— C24 175.9(3) 

C22— C23— C24— C25 1.5 (5) 

C23— C24— C25— C26 0.8 (5) 

C24— C25— C26— C21 -2.8 (5) 

C22— C21— C26— C25 2.5 (5) 

Se2— C21— C26— C25 -175.2 (2) 

C23— C22— C27— N2 114.0 (3) 

C21— C22— C27— N2 -68.4 (4) 

C116— cm— C112— C113 0.5(4) 

PI— cm— C112— C113 -179.9(2) 

cm— C112— C113— C114 -0.1(5) 

C112— C113— C114— C115 -0.3(5) 

C113— C114— C115— C116 0.4(5) 

C114— C115— C116— cm 0.0(5) 

C112— cm— C116— C115 -0.4(4) 

PI— cm— C116— C115 -180.0(2) 

C126— C121— C122— C123 0.6 (4) 

PI— C121— C122— C123 179.0 (2) 

C121— C122— C123— C124 0.6 (5) 

C122— C123— C124— C125 -1.1 (5) 

C123— C124— C125— C126 0.2 (5) 

C124— C125— C126— C121 1.1 (5) 

C122— C121— C126— C125 -1.5 (5) 

PI— C121— C126— C125 -179.8 (2) 

C136— C131— C132— C133 1.5 (5) 

PI— C131— C132— C133 -179.1 (2) 

C131— C132— C133— C134 "1.7(5) 

C132— C133— C134— C135 0.7 (5) 

C133— C134— C135— C136 0.4 (5) 

C132— C131— C136— C135 -0.4(5) 

PI— C131— C136— C135 -179.8 (2) 

C134— C135— C136— C131 -0.5(5) 

C216— C211— C212— C213 1.1(5) 

P2— C211— C212— C213 -174.9(2) 



C126— C121— PI— Pdl 176.2 (2) 

C122— C121— PI— Pdl -2.1 (3) 

C136— C131— PI— C121 3.9(3) 

C132— C131— PI— C121 -175.5(2) 

C136— C131— PI— cm -103.0(3) 

C132— C131— PI— cm 77.6(3) 
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